The effect of Pasternak foundation and non-homogenity on the axisymmetric vibrations of polar orthotropic parabolically varying tapered circular plates has been analyzed on the basis of classical plate theory. Ritz method has been used to find the numerical solution of the specified problem. The efficiency of the Ritz method depends on the choice of basis function based upon deflection of polar orthotropic plates. The effects of different plate parameters viz. elastic foundation, non-homogeneity, taper parameter and that of orthotropy on fundamental, second and third mode of vibration have been studied for clamped and simply-supported boundary conditions. Mode shapes for specified plates have been drawn for both the boundary conditions. Convergence and comparison studies have been carried out for specified plates.
Introduction
The increasing use of composite materials in modern aerospace structures has necessitated studying the vibrational characteristics of plate-type components fabricated by these materials. Orthotropic circular plates are extensively used as structural components for diaphragms and deck plates in launch vehicles. A number of studies dealing with axisymmetric vibrations of plates possessing polar orthotropy (a special case of anisotropic) are 
Method of Solution: Ritz Method
Ritz method requires that the following functional be minimized. 
Now, transverse deflection W has been approximated in terms of a set of linearly dependent coordinate functions, which satisfy the boundary conditions of the problem. The choice of function to approximate the deflection using Ritz method has its significance. The deflection function assumed here is based upon the static deflection for polar orthotropic plates. 
where,
Assume the deflection function as ( ) ( )
where, A i are unknown coefficients,
As each coordinate function has to satisfy the elastically restrained against rotation condition at the boundary (i.e. R = 1) [22] , we have the following two boundary conditions (deflection and displacement conditions at boundary) ( ) ( )
( )
The unknown constants i α and i β are determined using these boundary conditions which give ; ,
where, Substituting the value of W from Equation (5) into (4), the functional ( ) 
The minimization of the functional ( )
which leads to a system of homogeneous equations in , 0,1, , 
Numerical Results and Discussion
The frequency Equation (11) Figure 2 presents the graphs of frequency parameter Ω versus rigidity ratio p 2 for non-homogeneous circular plate resting on Pasternak foundation i.e., µ = −0.3, η = −0.3, K = 500, G = 25 and α = 0.3. The value of frequency parameter Ω is found to increase with increasing values of p 2 (i.e. as the plate becomes more and more tangentially stiff). The rate of increase of frequency parameter Ω with p 2 is higher for clamped plate than that for simply-supported plate, keeping all other plate parameters fixed. This rate of increase gets pronounced as we move towards higher modes. Figures 3(a)-(c) show the effect of non-homogeneity parameter µ on frequency parameter Ω for α = −0.3, 0.3; K = 500, G = 25; η = −0.5 and p 2 = 1.0, 5.0 for clamped and simply-supported plates for first three modes of vibration, respectively. It is observed that the values of frequency parameter Ω increases linearly with increasing The rate of increase of Ω with µ is higher for clamped plates than that for simply-supported plates. The rate of increase gets pronounced as the plate becomes tangentially stiff. Also, this rate of increase of frequency parameter Ω gets increased by increasing taper parameter α. Furthermore, the rate of increase of Ω with µ increases with increasing number of modes. Figures 4(a)-(c) depict the variation of frequency parameter Ω versus density parameter η for α = −0.3, 0.3, K = 500, G = 25; µ = −0.5 and p 2 = 1.0, 5.0 for both clamped and simply-supported plates vibrating in fundamental, second and third modes, respectively. The frequency parameter Ω is found to decrease with increasing values of density parameter η. The rate of decrease of frequency parameter Ω is higher for simply-supported plate than that for clamped plate vibrating in fundamental mode, while for second and third modes the rate of decrease is higher for clamped plate than that for simply-supported plate. It has also been observed that this rate for tangentially stiffened plates (p 2 = 5) is higher than that for isotropic plates (p 2 = 1). Also, the rate of decrease of frequency parameter Ω gets increased by increasing taper parameter α, except for isotropic clamped plate vibrating in fundamental mode and isotropic as well as orthotropic simply-supported plate vibrating in second mode. Figures 5(a)-(c) show the behavior of spring stiffness parameter K for µ = −0.5, η = −0.5, G = 25, α = −0.3, 0.3 and p 2 = 1.0, 5.0 for clamped and simply-supported plates for first three modes of vibration, respectively. The value of frequency parameter Ω increases by increasing the values of foundation parameter K. The rate of increase of frequency parameter Ω with K increases by decreasing the value of taper parameter α. This rate of increase is higher for isotropic plates than that for tangentially stiffened plates. Also, the rate of increase is higher for simply-supported plate as compared to clamped plate. This rate of increase reduces as we move towards higher modes.
Figures 6(a)-(c) present the plots of frequency parameter Ω versus shear stiffness parameter G for µ = −0.5, η = −0.5, K = 500, α = −0.3, 0.3 and p 2 = 1.0, 5.0 for clamped and simply-supported plates vibrating in fundamental, second and third mode, respectively. The frequency parameter Ω is found to increase by increasing the shear stiffness parameter G. This rate of increase is higher for α = −0.3 than that for α = 0.3. The rate of increase of frequency parameter Ω is lower for p 2 = 5.0 than that for p 2 = 1.0. Also, this rate of increase is higher for simply-supported plate as compared to clamped plate except when plate vibrates in fundamental mode. In this case, the rate of increase is higher for clamped plate as compared to simply-supported plate. . It has been observed that the radii of nodal circles decrease by decreasing the value of taper parameter α for both the plates. Table 1 and Table 2 present the comparison of results for polar orthotropic homogeneous parabolically tapered clamped and simply-supported circular plates, respectively, without foundation with those obtained by [10] [23].
Conclusion
It is found that the values of frequency parameter Ω for clamped plate are higher than those of simply-supported 
